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1 

%nr ] - -*T j?y ,7-y i >v 

Jc ' •  T 
o - o • j /•

*\  i > . x i C^L1 
. ^)^- , 

Vc- ,^--T- _^ : ^^ 3^.^ 

_ V£!. ^vrjsi. ft . .^^. £$ 9 J i 
Ver t ^ o r r e c t i o a s t o t h  r . . v . n , i l ; l o-w u > .  , '«'* 

I f yes , by viiat p r r . c a  ' ' 

Was timer check r equ i r ed? Yes _No , / t iap. . ( J lime . 

Were any problems encountered d u r i n g cal i ln .uion? Yes No t  f 

Rerearks: 

J

Date of completion: Technician: |rt


Reviewed by: * t\ Pntc: $J :If
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VKC S/N »?«7£- Q
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i>.iro->e t r Ic P r c s s i M i <?/'/' -5 Y 

ft 
J 

A r t u a l Manor oi < r Ki 
F]nv S e t t i n g - - —— 
L f i . T in.  H : 0 KU-.-I l 

| 
<!C_ ^^ [V 
-1<- /jft P-r 

, A f oC 
^ 

vr i -*-

*'c r i i c i r er t i r: ns l o t , i • . K ; i i ! ; i • • , i 

j ; vc.- . , ty v l v ^ t p r ; . v . i  ' • 

Was t imer check r r > j ^ i : « : J  V Y i - - > ^x > , . -«;• .! t i-i, 

W e i e any problems encounic red d u r i i u ; r :'. i ' .n .it t . - u ? Vo--

Remarks: 

Date of completion: £- y.?- ĵ " A


Reviewed by: t̂ ^̂ 
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Hl-Vol S/N 
Rotatr-vcer S/N /J)"oC* v 
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cc 
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Was timer check r o q u l r - u  ; Yi". N . , 

Were any proble-.-.s encoun te red d v i r l n o •1 I ,1 11 

Rcrcarka: 

Date of ccrr.plGt ion: g_ "-v_7_'' ^ I.,.,- / 

Reviewed by: 
^ 
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BCI H i -Vo lume Air Sar. pic C n H  v
V i . ' t t c n l ' , t - »  , .-: 

Hi-Vol S/ N I V ^  M I i r 1 , i ' . ' » > .  . 

K n .mete: S/N _j2_y_3t-t_ i I


VR, S 'N — * r 

VKL date of last c a l  . .:.\ _.f'--'. - * > C i • c • f r i * ' < - . ' .  . 
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TABLE 4. HI-VOLUME AIR SAMPLER CALIBRATION DATA SHEET 

Hi-Vol S/N 

Koioraeier S/N Sit. 

VRC S/N ̂ 57: Q 

VRC date of last c.il. A ̂ \ VKC J .1 v.   i -«'.<L ca'. 

Tecperuture £ 

Bdrumctric Pressure J 

Actual MJ nonet cr .; • ret ,• rr _ctej. 
I 1 PW setting ! "V cfm 
"tm in. H20 N. Kun p^ iic.iblc; 

,?<? 0-fc /I 
i ^ 

3f /.J* p; 

^~ 
l-fo ,5 . ̂  

5:£L.|.!f_ 9 
vc v.rr c. 4±i...ii£ 

W e i c c o r r e c t i o n s 10 t i n  . • . • ; . . . ! i l > >  v i 

If yes , by uh.it pcrcc: ; : ' 

W.vs tir.cr c l i e c k r c q u : r c ^ ' '-\ . 

Wore any probim..* L'IHO.I.HI i ' • •  ' ilut)'. , 

Date of completion: -

Kcvlewed by: -
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1 
I 

i


•l


BGl Hl-Volu*e Mr Sa*rlrr Cal ibrat ion Hat. Shoot 

- t t No. 
Hi-Vol S/H 

Rotamettr S/H 
l . .n at l « >  n _____ ... 

VRC S/N 
VRC date < > f next ml 

VRC <Utt of 

Barometric Piessurt , o?̂  tn . lit 

r.oi'r. "• 
Khnomelcr 
Setting 
In. H:0 

Rotn',i-:tc r 
R catling 

Flow
(H 

 if "i 

,J 
...5?-. 

\>\ - r< r o r roc t l ona t o t i \  o n r t « i . \  1 Mn«,  i . Y r \ 

\\ yc:. , by what pe i i - cn :? __________ 

W.»s t incr check rcqu l rcil? Yus ___ ; % . - i l . i ,  ' . .1 t liri.-

W e r e any problems en count ci t-il .lui •  • .. 

F.errarks: __ _____ ..... _ 

Date of completion: 
'  ,i i i'!> t i l  ' 

Reviewed by: 
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-.r, • '» oi /. 
f v i r i o n 1 

BG1 Hi-Volun-p -klv Sampler 'Ca l ib ra t ion Dat.fi 3he«>t 

Hl-Vol S/N Project No. 

Rotameter S/N Site


VRC S/N Location


VRC date of last cal. VRC date of next cal


Temperature 
o.,r Source; 

Bar one trie Pressure "Z'/'-W in- Hfc Source: 

s 
Act t il 

\c tual Manometer Av ei igc Correc t -< 
Flov Sett ing Ho i n i of .-r F 3 « , w r f m 
citr. in.  H 2 0 Run 1 Run 2 I R..U 3 

ii

? i20 .It 
CO 

^ (.1* 3V | ?lT i_Zs- 2 > -
i ^ i - j 

\ ^ 7 ^_ iJ& io ? t
1 ~T 

.40 1** -fz u  -T
^-

^S *-* 1

^ 
ts* ^ 1 1 ^ *" 1 . . 

Were corrections to the actual f l o w required? Yrs __ No _ __ 

If ycr, , by what percent? ________ 

Was timer check n-quireJ? YPS __ N:> _____ E!.^-std t ino ______ . 

Were any probleTis encountered dur ing CH! Ib r . iL ion? 

Rer.-.arka : 

Datt- "f r c t tnple t l ^n : _ Iv 
u bv : :-.-4iLsA 
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Hi-Vol S/N 

Rot.nvter S/N 

V R C S / N 

VKC date of last ea l . \\Cr . 

Tom, era lure _ 

Baronetrlc Prcssi.i i 
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Was tinsr (.lifck i O', j :<!(-'•' Yi:


Wet e Jny problems c.u> one; id IL ' 

Remarks:


Date of completion: ..11 U.m:


Reviewed by:
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APPENDIX C


TRACE METAL DATA SHEETS

COMPREHENSIVE STATIONS - DAY 2/3
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Project 1-619-079 B G'JA C«"itrol No. 25400


DATA REPORT SHKET 

Metals 

Sample I.D. 6-Cushman Park Rn>ort Date 10/27/82 

Sample Matrix Hi-Vol Filter 

Element 
Concentrat ion 

ICAP Analys is 

Aluminum < 0.002 

Antimony < 0.004 

Arsenic < 0.007 

Barium 0.0026 

Bery l l ium < 0.0001 

Boron < 0.0009 

Cadmium < 0.0002 

Calc ium < 0.002 

Chromium 0.0016 

Cobalt 0.0108 

Copper 0.0203 

Iron 0.376 

Lead 0.161 

Magnes ium 0.056 

Manganese 0.0054 

Molybdenum <0.0005 

Nickel <0.001 

Selenium <0.004 

Sil icon <0.001 

Silver 0.0008 

Sod ium 38.2 

Strontium <0.0005 

T h a l l i u m <0.009 

Tin <0.007 

T i t a n i u m 0.0002 

Vanadium 0.0074 

Zinc 0.0353 
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Project 1-619-079 B G<:A Co-itrol No. 25422 

DATA REPORT SHi'.ET 

Metals 

Sample I.D. 13-Fire Station #2 R« i>ort Date 10/27/82 

Sample Matrix Hi-Vol Filter 

Concentration

Element


ICAP Analysis


Aluminum 0.007


Antimony < 0.003


Arsenic < 0.004


Barium 0.0016


Beryllium < 0.0001


Boron* < 0.0006


Cadmium < 0.0001


Calcium 0.016


Chromium 0.0007


Cobalt 0.0005


Copper 0.0121


Iron 0.159


0.148
Lead


Magnesium 0.025


0.0027
Manganese


Molybdenum < 0.0003


< 0.0007
Nickel


Selenium < 0.003


< 0.0007
Silicon

< 0.0001
Silver

28.2
Sod ium

0.0002
Strontium


< 0.0006
Thallium

< 0.004
Tin

< 0.0001
Titanium

0.0053
Vanadium

0.0185
Zinc


226


Technology Division 

GCA




Project 1-619-079 B C-;A C-"i trol No. 25430 

DATA REPORT SH'IET 

Metals 

Sample I.D. 1-Dartmouth Town Hall R« port Date 10/27/82 

Sample Matr ix Hi-Vol F i l te r 

Concentrat ion Element 

ICAP Ana lys i s 

Aluminum 0.100 

Antimony < 0.005 

Arsenic < 0.007 

Barium 0.0042 

Bery11iam < 0.0001 

Boron < 0.001 

Cadmium < 0.0002 

Calcium 0.291 

Chromium 0.0042 

Cobalt 0.0021 

Copper 0.0347 

Iron 0.174 

Lead 0.110 

Magnes ium 0.210 

Manganese 0.0042 

Molybdenum < 0.0005 

Nickel 0.004 

Se l e n i u m < 0.005 

Silicon < 0.001 

Silver < 0.0002 

Sodium 59.8 

S t ron t ium 0.0018 

Tha i l ium < 0.01 

Tin < 0.007 

Ti tan ium < 0.002 

Vanadium 0.0074 

Zinc 0.0425 
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Project 1-619-079 B G<:A O-itrol No. 25t*?>2 

DATA REPORT SHKET 

Metals 

Sample I.D. 18-Incinerator //3 R« i>ort Date 10/27/82 

Sample Matrix Hi-Vol Filter 

Concent rat ion

Element


ICAP Analysis


Aluminum 0.112


Antimony < 0.004


Arsenic < 0.007


Barium 0.0060


Beryllium 0.0001


Boron < 0.0009


Cadmium 0.0004


Calcium < 0.002


Chromium 0.0071


Cobalt 0.0011


Copper 0.0270


Iron 0.358


0.116
Lead


Magnesium 0.105


Martganeae 0.0038


Molybdenum 0.0006


0.002
Nickel


Selenium < 0.004


Silicon < 0.001


Silver < 0.0002


Sodium 40.2


Strontium 0.0011


Thallium < 0.009


Tin < 0.007


Titanium < 0.0002


Vanadium 0.0055


Zinc 0.0530
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Project 1-619-079 B G'iA C<"itrol No. 25436


DATA REPORT SHKET


Metals


Sample I.D. 3-Shawmut St. Station - A R, ,>ort pate 10/27/82


Sample Matrix Hi-Vol Filter


Element 

ICAP Analys is 

Aluminum 

Antimony 

Araenic 

Barium 

Bery l l ium 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Nickel 

Se lenium 

Si l icon 

Silver 

Sod ium 

St ront ium 

Thal l ium 

Tin 

Ti tan ium 

Vanadium 

Zinc 

Concentration 

< 0.002 

< 0.005 

< 0.007 

0.0044 

< 0.0001 

< 0.001 

< 0.0002 

< 0.002 

0.0011 

< 0.0007 

0.0579 

0.157 

0.109 

< 0.005 

0.0028 

< 0.0005 

0.027 

< 0.005 

< 0.001 

< 0.0002 

44.1 

< 0.0002 

< 0.01 

< 0.007 

< 0.0002 

0.0046 

0.0314 
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Project 1-619-079 B G-:A Octroi No. 25A40


DATA REPORT SHi'.ET


Metals


Sample I.D. 3-Shawmut St. Station- B R« oort Date 10/27/82


Sample Matrix Hi-Vol Filter


Concont rat ion
Element

( VJg/m3 )


ICAP Analysis 

Aluminum 0.083 

Antimony < 0.005 

Arsenic < 0.08 

Barium 0.0040 

Beryllium < 0.0001 

Boron s 0.0095 

Cadmium < 0.0003 

Calcium 0.143 

Chromium 0.0080 

Cobalt 00.0018 

Copper 0.0656 

Iron 0.160 

Lead 0.115 

Magnesium 0.103 

Manganese 0.0035 

Molybdenum < 0.0005 

Nickel 0.029 

Selenium < 0.005 

Silicon < 0.001 

Silver < 0.0003 

Sod ium 53.8 

Strontium < 0.0009 

Thallium < 0.01 

Tin < 0.008 

Titanium < 0.0003 

Vanadium 0.0050 

Zinc 0.0681 
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Project 1-619-079 B C<:A O-itrol No. 25444 

DATA REPOKT SHilET 

Metals 

Sample I.D._ C&W Welding - A R< ,>ort Date 10/27/82 

Sample Matrix Hi-Vol Filter 

Element Concentration 

ICAP Analysis 

Aluminum 0.352 

Antimony < 0.005 

Aruenic < 0.008 

Barium 0.0114 

Beryllium 0.0001 

Boron < 0.001 

Cadmium 0.0003 

Calcium 0.864 

Chromium 0.0033 

Cobalt 0.0014 

Copper 0.0773 

Iron 0.5460 

Lead 0.445 

Magnesium 0.458 

Manganese 0.0105 

Molybdenum < 0.0005 

Nickel 0.015 

Selenium < 0.005 

Silicon 0.150 

Silver < 0.003 

Sod ium 66.0 

Strontium 0.0052 

Thallium < 0.01 

Tin < 0.008 

Titanium 0.0110 

Vanadium 0.0143 

Zinc 0.445 
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Project 1-619-079 B C<:A G-itrol No. 25446 

DATA REPORT SHtlET 

Metals 

Sample I.D. C&W Welding  B R, ,,Ort Date 10/27/82 

Sample Matrix Hi-Vol Filter 

Element Concent ra t ion 

ICAP Analys is 

Aluminum 0.184 

Antimony < 0.005 

Arsenic < 0.007 

Barium 0.0068 

Bery l l i um 0.0002 

Boron" < 0.001 

Cadmium 0.0005 

Calcium 0.614 

Chromium 0.0025 

Cobalt 0.0007 

Copper 0.0489 

Iron 0.3810 

Lead 0.327 

Magnesium 0.246 

Manganese 0.0063 

Molybdenum < 0.0005 

Nickel 0.055 

Selenium < 0.005 

Silicon < 0.001 

Silver 0.0011 

Sod ium 54.1 

Strontium 0.0034 

Thal l ium < 0.01 

Tin 0.021 

T i t an ium < 0.0002 

Vanadium 0.0082 

Zinc 0 .275 

232 

GC' C )»K)R"' rr. 
Technology Division 

GCA 



Projec t 1-619-079 B G')A O'jtrol No._ 25553 

DATA REPORT SHUET 

Metals 

Sample I.D. 6-Cushman Park R. ,»ort Date 10/27/82 

Sample Matrix Hi-Vol Filter 

Element Concentration 
( ug/m3 ) 

ICAP Analysis 

Aluminum 0.574 

Antimony < 0.006 

Arsenic < 0.009 

Barium 0.0134 

Bery l l ium < 0.0002 

Boron 0.007 

Cadmium < 0.0003 

Calcium 0.652 

Chromium 0.0024 

Cobalt 0.0033 

Copper 0.0294 

Iron 0.498 

Lead 0.048 

Magnesium 0.311 

Manganese 0.0081 

Molybdenum < 0.0006 

Nickel 0.008 

Selenium < 0.006 

Sil icon 1.26 

Silver < 0.0003 

Sodium 28.4 

Strontium 0.0033 

Thai Hum < 0.01 

Tin < 0.009 

Titanium 0.0053 

Vanadium 0.007 

Zinc 0.0386 
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Project 1-619-079 B G<;A C<-xtrol No. 25561


DATA REPORT SHKET 

Hetals 

Sample I.D. 13-Fire Station No. 2 R.(>ort Date 10/27/82 

Sample Matrix Hi-Vol Filter 

Concentrat ion 
Element 

ICAP Analyais 

Aluminum 0.263 

Antimony < 0.005 

Artenic < 0.007 

Barium 0.0046 

Beryl l ium 0.0002 

Boron* < 0.001 

Cadmium 0.0002 

Calcium 0.403 

Chromium < 0.0007 

Cobalt < 0.0007 

Copper 0.0364 

Iron 0.536 

Lead 0.228 

Kagnea ium 0.227 

Manganese 0.0062 

Molybdenum < 0.0005 

Nickel < 0.001 

Selenium < 0.005 

Silicon < 0.001 

Silver < 0.0002 

Sodium 10.9 

Strontium 0.0020 

Thallium < 0.01 

Tin 0.008 

Titanium < 0.0002 

Vanadium 0.009 

Zinc 0.0323 
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Project 1-619-079 B G<;A C<"itrol No. 25573 

DATA REPORT SH'IET 

Metals 

Sample I.D. 1-Dartmouth Town Hall R« ,>ort Dale 10/27/82 

Sample Matr ix Hi-Vol Fil ter 

Concentration

Element


ICAP Analysis


Aluminum 0.399


Antimony < 0.004


Arsenic < 0.007


Barium 0.0041


Beryllium < 0.0001


Boron 0.043


Cadmium < 0.0002


Calcium 0.698


Chromium 0.0016


0.0007
Cobalt


Copper 0.0518


0.271
Iron

0.054
Lead

0.366
Magnesium

0.0041


Manganese

< 0.0004


Molybdenum


Nickel < 0.001


Selenium < 0.004


Silicon 0.353


Silver < 0.0002


25.8
Sodium


Strontium 0.0039


Thallium < 0.009


Tin < 0.007


< 0.0002
Titanium


0.006
Vanadium

0.0225
Zinc
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Project 1-619-079 B G'lA O-itrol No. 25579 

DATA REPORT SHf.ET 

Metals 

Sample I.D. 3-Shawmut Pump Station - B Report Date 10/27/82 

Sample Matrix Hi-Vol Filter 

Concentration

Element


( Ug/uT )


ICAP Analysis


Aluminura < 0.002


Antimony < 0.005


Arsenic < 0.007


Barium < 0.0002


Beryllium < 0.0001


Boron < 0.001


Cadmium < 0.0002


Calcium < 0.002


Chromium 0.0008


Cobalt < 0.0007


Copper 0.0431


Iron 0.239


0.037
Lead


Magnesium 0.005


Manganese 0.0022


Molybdenum < 0.0005


< 0.001
Nickel


Selenium < 0.005


0.653
Silicon


< 0.0002
Silver


Sodium 4.89


Strontium < 0.0002


Thallium < 0.01


< 0.007
Tin


Titanium < 0.0002


Vanadium 0.005


Zinc 0.0264
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Technology Division 

GCA




Project 1-619-079 B G<;A C<»i t rol No. 25581 

DATA REPORT SHi'.ET 

Metals 

Sample I.D. 3-Shawmut Pump Station  A R.-i»ort Date 10/27/82 

Sample Matrix Hi-Vol Filter 

Concentration 
Element 

ICAP A n a l y s i s 

Aluminum 0.099 

Antimony < 0.005 

Arsenic < 0.007 

Barium 0.0076 

Bery l l ium < 0.001 

Boron 0.008 

Cadmium < 0.0002 

Calc ium 0.159 

Chromium 0.0036 

Cobalt 0.0013 

Copper 0.0135 

Iron 0.219 

Lead 0.044 

Magnesium 0.145 

Manganese 0.0031 

Molybdenum < 0.0005 

Nickel 0.233 

Selen ium < 0.005 

Silicon 0.903 

Silver < 0.0002 

Sodium 12.2 

Stront ium 0.0014 

Thal l ium < 0.009 

Tin 0.015 

Ti t an ium < 0.0002 

Vanadium 0.006 

Zinc 0.0210 

237 

GCA CORPORA''ON 
Technology Division 
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Project 1-619-079 B _ G<;A C«-itrol No. 25605 

DATA REPORT SHi'.ET 

Metals 

Sample I.D. 18-Incinerator No. 3 Rn>ort Date 10/27/82 

Sample Matrix Hi-Vol Filter 

Concentration
Element


ICAP Analysis


Aluminum 0.884


Antimony < 0.005


Arsenic < 0.008


Barium 0.0934


Beryllium 0.0005


Boron 0.005


Cadmium 0.0054


Calcium 2.48


Chromium 0.0540


Cobalt 0.0029


Copper 0.183


Iron 1.94


Lead 0.067


Magne slum 0.818


Manganese 0.0169


Molybdenum 0.0028


Nickel 0.196


Selenium < 0.005


Silicon 0.299


Silver 0.0096


Sod iuro 22.6


Strontium 0.0122


Thallium < 0.01


Tin 0.011


0.0392
Titanium


Vanadium 0.011


0.131
Zinc
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GCA

Technology Division 
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Project 1-619-079 B _ t<:A O'ltrol No. 25607


DATA REPORT Sm:ET


Metals


Sample I.D. 9-C&W Welding - A R.-oort Date 10/27/82


Sample Matrix Hi-Vol Filter


Concentration
Element


ICAP Analysis


Aluminum 0.467


Antimony < 0.005


Arsenic < 0.007


Barium 0.0118


Beryllium 0.0002


Boron 0.030


Cadmium 0.0003


Calc ium 0.765


Chromium 0.0042


Cobalt 0.0016


Copper 0.0278


Iron 0.605


Lead 0.158


Magnesium 0.450


Manganese 0.0095


Molybdenum < 0.0005 

Nickel 0.144 

Selen ium < 0.005 

Silicon 0.811 

Silver < 0.0002 

Sodium 20.8 

Stront ium 0.0041 

Thal l ium < 0.01 

< 0.007 Tin 

Ti t an ium 0.0031 

Vanadium 0.017 

0.443 Zinc 
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Project 1-619-079 B G < ) A C<"itrol No. 25611 

DATA REPORT SHi!ET 

Hetals 

Sample I.D. 9-C&W Welding - B R, ,,ort Date 10/27/82 

Sample Matrix Hi-Vol Filter 

Concontrat ion
Element

( UK/r.3 )


ICAP Analysis


Aluminum 0.220


Antimony < 0.005


Artenic < 0.007


0.0072
Barium


Beryllium 0.0002


Boron,, < 0.001


Cadmium 0.0006


Calcium 0.373


Chromium 0.0039


Cobalt 0.0020


Copper 0.0319


Iron 0.489


0.207
Lead


Magnesium 0.283


Manganese 0.0078


Molybdenum 0.0005


Nickel 0.069


< 0.005
Selenium

0.534
Silicon

0.0006
Silver


Sod ium 15.4


0.0025
Strontium

< 0.009
Thailium

0.015
Tin


< 0.0002
Titanium


Vanadium 0.017


Zinc 0.439


. 
Technology Division 

GCA
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APPENDIX D


SELECTED MASS SPECTRAL DATA


REPRESENTATIVE TOTAL ION CHROMATOGRAMS AND COMPONENT SPECTRA


1. Sullivan's Ledge - Day 3 (GCA 25556)


2. Taber Street - Day 2 (GCA 25401)


3. Shawmut Street Station - Day 3 (GCA 25578)


4. Cushman Park - Day 2 (GCA 25399)
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APPENDIX E


MASS SPECTRAL DATA

REPRESENTATIVE REFERENCE SPECTRA


SELECTED CHLOROBIPHENYLS (PCBs),

CHLORINATED BENZENES,

CHLORINATED PHENOLS,


POLYNUCLEAR AROMATIC HYDROCARBONS (PAHs)


21k




•••J 
LT' 
C

' 
•W

 

I
 

•1 
C

' 
-t
 

0
 

- .-.J 

- rj 

•••J 

4
 

-
.-, 
*^

 

CC' 
C

' 

C
' 

f''l 
'••J 

L e
. 

?
 

CO 
C

' 

ft 
CM 

-
?, 

*-i 

*• '' j 


LT' 

"̂
 

- 1" J 

>' J 
c' 

-
•-• 

^
t
 

U
"' 

'̂
 

O
 

C
1
 

""3" 
n
 

- ,-, 
!*•

 1

0
 

•J
J
 

co 
• ct-

-
-.L

, 
—

 

1
 .
 


C

' 
*
 

- co 
_
J 

^
 

" 
f

£
• 

U
 

-JL' 
~

 
- .j;, 

C
' 

~
 

*7 


«
 

iJ' 
<••>

i—
>—

i—
'—

i—
'—

i—
•—

i—
 ••—

i 
i 

• 
i 

• 
i 

• 
i 

• 
i 

' 
i 

C
i 

C
' 

O
 

C
' 

O
 

C
' 

C
1 

C
' 

d
 

O
 

C
' 

C
' 

~^I 
C

1 
CC

1 
'X

1 
*t 

*"'J 
M

H
 

'̂ 
CC' 

'-A
1 

*J"  
f'J

 
<-r 

^™
 

1̂
^

 ~
^
 

"™
^ 

£
£
 

|~
 

0
. >• > 

D
 

275 



I 
'—

' 
T

 

U
l 

x
 

C
' 

_J 
X

 

- 1 
c

 
£
' 

9
 

i^
. L

 
•_

• L
J
 

2
7

6 



-T



L
r



!



T



C
1

 

'

1



- -a-
i


CM 
J



r.j 
_ 

1

-



C.



- c>

''•J


fi".


r;,

; fi


~"


1
 

'i

'jj




- -ji'

f

'J



"
 
A'!


-r 
C'



u"> 
- *r


c°

t



. .
 t


•i>

A
 

"••J 
•=


C
'



- '"'J

r-"i


• 
>•


T



U' 1 
- c> 

-

_i 

-r 
_
I



T
 

rt.


tij 
• 

' " i

o



d
1



a-
u

 
-=



*

I

C
1
 

1


̂

MJ 

3

C
'



S
 ̂

- *Ai

-
J


I



l' 
C>
 
=



rr 
U". 

"
 •£'


I
'

l
'

l
'

l
'

l
'

t
 
I

'
l

'
l

'
l

'
l

'
l


O
 

C'
 

O
 

Ci
 

C'
 

C'
 
C'
 

C'
 

C'
 

C'
 

C'
 

O



o 
o>

 
T 

f-j 
ra-,

c' 
*

' 
"» 

'"''

—
— r

a
'
-
n

 
vj

 
lj:


277 



11 

'._ 1 
' 

C
M

 
'••J 
'• J 

-

£
l 

' I 
'-' ' 

c. 
I1

t J 
v
 

,_
 

jl 
- 

I*-t 
:r
' 

~
 

9
 

~
* 

! 
C

' 
r 
—
• 

1 1 

- 
-1.1 
"™

* 
i"'j 

L
 

"- 1 
-

1
 

C
' 

-t
£
 

»


—
 

'!
' 

M
 

'" J
 

r=
 

1 
^
 

-'
 J 

_
 

J
 

r
 

_
J
 

"
 

r
 

C
' 

J T
1

 
L
J

 
•

- 
,*̂

 
x 

—
•• 

1 1 
' 

^~
—

 
-T

^
-

C
 

l -
l 

«
 

=
 

0
 

0
. 

_
9
 


J-' 

c>
 

u -. 
_ 

r 

^
j
•
i
 

x
-

^
 

*-' 
I J

H


~
 

c> 
fc

• •{,
1 

U
"'  

5- =
 

• 
1

••j
. 

' J 
1 

' 
1 

' 
1 

' 
( 

' 
I 

• 
1

 
1 

• 
I 

' 
I 

• 
1 

• 
1 

• 
1 

C
> 

C
' 

O
 

C
' 

O
 

C
' 

C
' 

O
 

'-• 
O

 
C

' 
C

1
 

C
1 

O
J 

^X
1 

"3
 

'"'J
 

M
| 

C
1 

'*' ' 
i' 

*?" 
C

 J
 

t
 

(2
1
 ' 

J
' 

278 



-T
 O

J 

<\l 
-o

g
-

(M
 

CO<J. 

•' -i-

—
i/.. 

I-J 
U

' 
--t 

C
' 

rf 
r. 

• 1
 

'••J 
-=

 

b~ 

t
 

C
' 

C
t 

r-
CO 

u
 

fg
 

C
' 

LJ 
L 

'x
' 

2
7

9
 



I 

C
1

 

T
 

•••J 

C
' 

'••J 

r C
' 

r. i 
LJ 
X

 

LT' 

T
 

f
l >

 
C

' 
f'J 

ll'l 

C
1

C
' 

"••J 

a
 

2
8
0

 



t
 

fj 
f. 

C>J 

C
'J 

C
' 

f>J 
'M

 
'••J 

rj 

I- '•" I 
r ' ' 
i-

I
 

U
"' 

'J
J

 

I'-J 

L
J
 

X
 

C
L 

Ll'J
 

1 
LT> 

^ -V? 

1
 

1
 

'
 

1 

O
 

O
 

d
 

C
-

C
i 

C
1 

CC
1 

r-j 
r' J

 

281 



C
'J 

'••J 

L
J
 

I
 

X
 

•3
 

t
 

C
' 

b
 

- -r 

t
 

U
 

I/' 

«
 

f-

•-•I 

2
8

2
 



I-r 

I C


283 



<M
 

'"•J 
C

1
 

-T
 

'"•J 
-r 

_
j

CO 
=

CfiJ 
r 
u

o
i
 

- >-'J 
UTi 

T
C

' 
-: 

u. 
C

' 
1 

—
CM 

- 1̂
1 

\i.. 
1X1 

r.j 
• 

C
i 

•
i' 

U
. 

*T
 

_
J
 

t
 

C
' 

"
 
T

 

***
 

—
 

-a 
•••j 

. 

r-'. 
r"t 

-

T
 

u" 
'
I
 

T
 

1
-. 

J_"l 
-•»

 
I.J 

' 
' 

^
 t
 

' 'J
 

Li"' 


,, 
-

c. 

—
• 

.'""' 
*
j 

C
' 

"~
*
 

t
^
t 

-
b .. 

" ',"! 
~ 

01' 
'̂
' 

'
-
' 

, 
,
 
..„ 

. 


_
 

( 

*
'
 

,
 

.-., 
J
 

-J
 

C
'J 

£
+

4
 

•i' 
~

-S 

. '--J 
1 

1 
• 

1 
' 

1 
' 

1 
' 

1 
' 

C
' 

C
' 

C
; 

C
' 

C
' 

9
 



L
 

if O
J 

f\i 
c>I-'-. 

CM
 

'M
 

(M
 

f . 
a. 

I"'J 

'••jCO 

IM
 

-vf,-

f>J 

a c> 

L
J
 

X
T

 
i 

a. 
• A

 
ft. 
cu

• cL 
"••J

1C' 
O

 
C

' 
" 

_
J 

- C
O

 
•*

 
X

 
f'J 

r-J 
r

<"• 
a 

»
 
^
_
 

C-J 
L
. 

• L
J
 

""•J 
X

 

C
- 

C
' 

C> 
O

 
'"•J 

rm
 

•£• 
T

 

285 



u I J 

f i 

C
1
 

L
J
 

X
 

t
 

If 

c-LL
 

r;, 
C

 
<=• 

C
' 

T
 

2
8

6
 



b
 

T
 

O
J 

_
j 

«M
 

—
 

' 
"

-4
 CM 

in
 

_
- ÎJ 
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AMBIENT MONITORING OF POLYNUCLEAR AROMATIC HYDROCARBONS (PAHS)


EMPLOYING HIGH VOLWff POLYURETHANE FOAM (PUF) SAMPLERS.


GARY T. HUNT*, NICHOLAS PANGAP.O,

GCA/Technolog> Division, 213 Bmlington Road, Bedford,

Massachusetts 01730. USA


INTRODUCTION


The presence of polynuclear aromatic hydrocarbons (PAHs)

in ambient air, particularly in urban locations, is well

documented. Typically, thete constituents are present in low

ng/n>3 concentrations and are historically thought to be

associated only with airborne particulate matter derived from

a variety of sources including but not limited to stationary

combustion sources (1-5) automotive exhaust emissions (1-3, 5)

and a variety of Industrial processes (5) such as roofing and

paving operations (6).


For this reason, sampling protocols consisting of high

volume samplers containing particulate filters have

traditionally been employed for the collection of ambient

polynuclear aromacics. Recent investigations, however, have

shown that the collection of ambient particulates under

high-volume conditions may result in significant losses of

PAHs effected by either in situ chemical reactions (e_._g. ,

oxidation) while sorbed on the filter media (7-13) or direct

volatilization Iron particulate matter under the conditions of

high-volume air sampling. Keller and Bidleman have- reported

losses Irom the filter in excess of 80% for phenanthrene and

pyrene and further that the majority of 3 and 4 ring PAHs are

not retained by the filter under high-volume sampling

conditions (16). Similar trends were noted for the 2 and

3 ring PAH homcloguts (phenanthrene, anthracene, pyrene, and

fluoranthene) duri.ig an ambient monitoring program conducted

in Belgium by Cautreels and Van Cauwenberghe (18). In fact,

observations by Thrane and Mikalsen made during a 1979

Norwegian ambient air survey Indicated that only 5-62 of the

total PAH were retained by the filter under high-volume

sampling conditions (15).


As a consequence of these observations, it is strongly

recommended that conventional high-volume sampling apparatus

be modified to contain back-up sorbent cartridges comprised of

polymeric materials such as polyurethane foam, tenax, or XAD-2

for more efficient collection of both vapor phase and

particulate associated PAHs (14-18, 21, 23).
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The present investigation included the use of high-volume

air samplers containing both glass fiber filters and

polyurethane foam cartridges (PUh) to collect ambient

levels (ng/nP) of PAHs. Analytical protocols included the

use of soxhlet extraction, solvent concentration in a

Kuderna-Danish, and subsequent analysis by capillary column

gas chromatography/mass spectrometry. Quality control

protocols Included the use of deuterated surrogates (i.e. ,

dio~bipnenyl» di2~chrysene), deuterated Internal standards

(i.e. t dg-naphthalene, dio~

antnracenO and laboratory

control spikes.


Field investigations employing the above ambient

monitoring protocols were conducted in August and September of

1982 as part of a comprehensive Superfund field investigation

in the New Bedford, Massachusetts metropolitan area. The

primary focus of this program was to monitor ambient levels of

polychlorinated biphenyls (PCBs) and industrially related

organochlorine compounds (e.g., chlorinated benzenes)

historically associated with capacitor and transformer

manufacturing facilities situated in the New Bedford region.

Monitors were operated simultaneously at each of 21 stations

situated throughout the effective study region.


Additionally, organic analyses were conducted at the

majority of these stations including analyses for

approximately 18 PAH Isomers commonly found In ambient

atmospheres.


Samples (400 m3) were collected over an approximate

12-hour period on each of 2 days during the late summer of

1982. Results (ng/m3) will be provided for 18 PAH isomers

at each of 21 stations and will focus particularly on levels

associated with the polyurethane foam (PUF) cartridges only.

In instances when analysis of the particulate filter and PUF

cartridges were conducted separately, data and comments on the

distribution of PAH Isomers between the particulate filters

and sorbent cartridges will be provided.


The precision of the combined sampling and analysis

scheme, as evidenced by four pairs of collocated monitors (one

pair at each of two sites on each test day) will also be

presented. In addition, the cumulative PAH data base assumed

to represent the New Bedford region during summer months will

be compared to summertime PAH levels in a number of U.S. and

European urban and rural locations. Some recommendations for

future study will also be presented.
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Site History and Locations


New Bedford, Massachusetts is a coastal city located in

the southeastern portion of the state approximately 55 miles

south of Boston. Environmental PCB contamination, effected by

the activities of the capacitor manufacturing industry since

the end of War II, has prompted the Environmental Protection

Agency to conduct a comprehensive evaluation of the

occurrences, distribution, transport, and fate of

polychlorinated biphenyls and related organic contaminants

within^the area.


An integral part of this program Is a complete evaluation

of the ambient air in and around the New Bedford Metropolitan

area. In response to these requirements, GCA/Technology

Division, in conjunction with the Environmental Protection

Agency, designed a comprehensive monitoring program to assess

ambient levels of PCBs, trace metals, and a variety of organic

components within the New Bedford area. The resulting program

consisted of sampling at each of 21 stations, encompassing a

geographical area which included New Bedford, Fairhaven,

Dartmouth, and Acushnet, Massachusetts. It was the intent of

this program to provide quantitative "real time" measurements

over the study region using high-volume air samplers operating

simultaneously at each of the 21 stations. As a consequence,

samples were collected for a 12-hour period on each of

2 days: September 3, 1983 and September 9, 1982.


The specific site locations in Figure 1, include a number

of areas of particular interest to both the Environmental

Protection Agency and the Massachusetts Department of

Environmental Quality Engineering. Included in the "target"

site summary were a number of potentially contaminated (i.e. ,

PCBs) areas, as well as urban New Bedford and Fairhaven

background stations.


The 21 station sampler network was distributed throughout

the study region centered primarily around sites of known or

"suspected" PCB contamination. Additionally, for quality

control purposes samples were collocated at stations 3

(Shawmut Street), 7 (Job C Tripp School), and 9 (C&W

Welding). The majority of these sites were located in urban

and rural locations not directly impacted by identified point

sources of PAH emissions. As a consequence of this random

distribution the monitoring network displayed in Figure 1 can

be expected to provide a representative picture of ambient

summertime PAH levels in the New Bedford region.
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FIGURE 1. New Bedford ambient monitoring network - schematic

of site locations.


MATERIALS AND METHODS


Meteorological Conditions


Six "existing" meteorological monitoring installations

and two "temporary" stations were used to determine macro and
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mlcrometeorologica] conditions in the study area during the

specified sampling periods. Refer to Figure 1 for a schematic

Illustrating tht locations of these stations.


The six "existing" stations are actually temporary

Installations currently being operated by the University of

Massachusetts, for an ongoing study concerning the feasibility

of wind-generated electricity In the New Bedford area. The

two temporary stations were set up and monitored by GCA

specifically for this project and were located in areas of

concern that were not In the vicinity of the existing

stations. All stations were equipped to continuously monitor

wind speed and wind direction. In addition, barometric ]

pressure and relative humidity data were also recorded on the .

day of sampling. Ambient temperatures were recorded !

continuously at the background station in Dartmouth. Regional .

surface weather observations from the national "Daily Weather j

Maps," prepared by the Environmental Data and Information j

Service of the National Oceanic and Atmospheric Administration

of the U.S. Department of Commerce, were reviewed, along with

local hourly wind observations made in the study area. Hourly

wind directions and wind speeds were available from the six ;

permanent local sources of data and two temporary local

Installations as shown In Figure 1. The permanent sources of

data are located at the Hurricane Barrier in New Bedford

Harbor and operated by the Army Corps of Engineers, the

Greater New Bedford Regional Technical Vocational High School,

the Tripp Towers apartment building, the Municipal Sewage

Treatment Plant, the Parker Street Municipal Garage, and the

New Bedford Airport. The temporary installations were located

at the Dartmouth Town Hall and the Tripp School in Fairhaven.

The meteorological data collected during the sampling program

were evaluated for each of the 2 sampling days. A summary of

these pertinent meteorological data are provided below:


September 3, 1982


The national weather map for 0700 EST showed that a low

pressure center was located to the NW of the region, bringing

SSW to W winds to the study area. The local sources of

meteorological data showed winds from the SSW to W with a

tendency towards WSW to W direction prevailing. Speeds were

moderate (10-12 mph) for most of the day. An average

temperature of 24.7°C was recorded at the start of the

sampling period compared to 24.0°C at the conclusion of the

daily sampling period.
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September 9, 1983


The national weather map for 0700 EST showed a high

pressure center located to tht south of thf study area,

causing generally SW to W winds. The local meteorological

data showed the wind to be much more definitely from the

west. However, data were missing from five of the eight sites

from noon until the end of the day. Wind speeds were light to

•oderate (3-10 mph) throughout the day. An average

temperature of 20.8°C was recorded at the start of the

sampling period compared to a temperature of 23.0"C at the

conclusion of the sampling period.


Sample Collection


Sampling was performed using high-volume samplers which

comply with 40 CFR 50 Appendix B—Reference Method for the

Determination of Suspended Participates in Ambient Atmosphere

(High-Volume Method) modified as described in "A Method for

Sampling and Analyses of Polychlorinated Biphenyls (PCBs) in

Ambient Air," EPA-600/4-78-048, August 1978. This

modification involves an extension of the throat assembly at

the filter holder outlet with a piece of cylindrical

aluminum. Additional modifications include replacement of

rubber gasket material with Teflon and the attachment of

flexible duct work to direct electric motor exhaust downward

of the sampler inlet. A detailed schematic is provided in

Figure 2.


As shown, the polyurethane foam plugs were located in the

aluminum throat extension located downstream of the filter

assembly. Each throat assenbly contained two cylindrical foam

(polyether type) pJugs, each 4 inches in diameter cut from

3 inch (depth) stock with a specified density of

0.21 gm/m^. All foam plugs were pre-cleaned in the

laboratory and subjected to rigorous quality control criteria

prior to release for field sampling. Laboratory clean-up

procedures were as follows:


• Soxhlet extract foam plugs for 24 hours in 5 percent 
diethyl ether in hexane. 

• Remove excess solvent by pressing the extracted 
plugs against the inside of the extractor apparatus. 
Remove the remaining solvent by placing the plugs in 
a clear vacuum desiccator or oven, heating to 40°C 
and drawing prepurified nitrogen through them. 
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AMBIENT MONITORING OF PAH


Plugs extracted and dried as a group are assigned


the same lot number. One plug from edrh lot Is

subjected to a q u a l i t y rontrol rlirc-k; I.e.,

extrjrtlc.n and analyblb for tliu orgiinirs ol Interest


After cleanup, wrap each plug in hexane-rinsed

aluminum foil and store in a clean glass jar with a

Teflon-lined cap.


FIGURE 2. Schematic of high volume sampling system modified

for addition of a poiyurethane foam cartridge.
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Pre-cleaned and dried PDF cartridges were placed in the actual

throat assembly and the entire unit (items 1-5 in Figure 2)

was covered with aluminum foil for transport to the field. A

total of 24 samples (21 locations and 3 collocated sites) were

operated for an approximate 12-hour period spanning from

8-10 AM until 8-10 PM on each of the 2 test days.


Flow rates were adjusted to approximately 0.566 m3/min

3
(20 ft3/min) resulting in a total air volume of 350-450 m


for each 12-hour period. In addition, a field blank

consisting of a fully configured high-volume sampler was

situated at the Shawmut St. site (No. 3) on each test day.

The mouth of the filter assembly was covered with pre-rinsed

aluminum foil and no air was actually drawn over the

filter/PUF throat assembly. At the conclusion of each test

day the entire filter and throat assembly (items 1-5,

Figure 2) was removed, the inlet and outlet apertures were

covered with foil and transported intact (to minimize field

handling and potential contamination) to the GCA laboratory in

Bedford, Massachusetts for subsequent analyses.


Analytical Procedures


Polyurethane Foam Cartrides (PDF). High-volume air

samplers were collected at 21 separate locations as noted in

Figure 1 on each test day and returned to the GCA laboratory

in Bedford, Massachusetts for analysis. Each set of

polyurethane foam (PUF) cartridges including spikes and

associated field and method blanks were extracted overnight

(16 hours) in a soxhlet extraction apparatus containing an

ethyl ether/hexane (5/95) solvent system. After cooling the

resultant extract was reduced to 5.0 ml in a Kuderna-Danish

evaporative concentrator. Each extract was restored to a

final volume of 10.0 ml and apportioned for subsequent

analysis as illustrated in Figure 3.


While all extracts underwent analyses for PCBs by GC/ECD

only approximately 502 of these PUF extracts (24 sets) were

designated for comprehensive organic analyses including the

analyses of 18 PAH isomers commonly found in ambient urban

atmospheres. In these instances, a 4.0 ml aliquot of each

10.0 ml PUF extract was fortified with a surrogate cocktail

containing 20-50 gg quantities of the following deuterated

compounds: d3~trichlorobenzene, djo~D^Pneny^»


sen^.
dfc-tetrachlorobiphenyl and di2~cnry  All extracts

including blanks and spikes were then reduced under a gentle

stream of prepurified nitrogen to 100 ul. Again, each
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concentrate VMS fortified with 4 pp, quantities ot two internal

standards, dg-napht haler.i and iljfy-ant hrnrenc, prior to

CC/MS analysis. All analyses were conducted using a

Hewlett-Packard 5'985 CC/MS/DS system fitted with a DB-5 fused

silica capillary column. A summary of pertinent GC/MS

operating parameters is provided in Table 1.


Standard PAH reference materials listed in Table 2 were

used to establish pertinent chromatographic (RT) and mass

spectral (RF) identification criteria. The complete spectral

identification criteria including secondary and tertiary ions

for the polynuclear aromatic hydrocarbons listed in Table 2

were consistent with those specified in EPA Method 625 (32).

Typical PAH retention time (RT) data and corresponding mass

spectral response factors relative to the closest eluting

internal standard are also provided in Table 2. Three serial

dilutions of each PAH stock calibration mixture ranging in

concentration fron 10 ng/-l to 400 ng/^1 were used to

establish the working curve prior to analysis. All results

are provided in units of ng/m^ for each of 18 PAH isomers

shown in Table 2.


Particulate Filters. Particulate filters from 24 samples

collected on each of 2 test days were returned to the GCA

laboratory for subsequent analysis. Total (net) particulate

weights for each of the two 2 test days were recorded, and a

50% aliquot of selected filters from Days 2 and 3 was removed

for analysis of semivolatile organics.


It should be noted that the corresponding filters from

only 16 of the 24 PL'F cartridges noted earlier were prepared

for semivolatile organic analyses Including the analysis of

the 18 PAH isomers listed in Table 2. Analyses were conducted

independently from the PUF cartridges as noted below.


Each filter aliquot was surrogate-spiked with 40 to 50 ^g

quantities of a variety of deuterated analogues

(d3~trichlorobenzene, djQbiphenyl, d^-tetrachloro-


sene
biphenyl, dj2~cnry ) and soxhlet-extracted in methylene

chloride for a period of 24 hours. Extracts were then reduced

using a Kuderna-Danish evaporative concentrator to a final

volume of 10.0 ml. A 5.0 ml portion of the final extract was

held in reserve while the remaining 5.0 ml was further

concentrated, under a gentle stream of nitrogen, to 0.1 ml for

GC/MS analysis.
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FUF R.U6S (UT OF 2) 1 
f « T R A r ' H ' lH SI f lHYl f 'M t t III HUM: , ] f 

• <> ' v IRISil lVl. 

1 I". 
tc/uc ws.'S s 

W PCB'S 

CWCE«TRA1i TC 0 1 

FIGURE 3. Polyuiethane foam cartridge-

analytical scheme.


TABLE 1


SUMMARY OF PERTINENT GC/MS OPERATING CONDITIONS


In« t runen t H e w l e t t - P « r k « r d 5985, quadrupole 
m*si tpectrooeter 

CC C o n d i t i o n s 

ColuBir DB-5 30M f u s e d sllic* c « p l l l « r y 

T e a p e r j t u r f 50*C held f o  r 1 B in then lO' /a ln 
to 300°C and held 

I n j e c t o r type Grot w / O . S > i n iweep tlae 

I n j e c t o r t e r p e r t t u r e 275*C 

I n j e c t i o n voluae 1 i-l, g p l l t l e t s 

Colusr f j o w UHP hell im, 0.5 nl /Bln 

MS Cond i t ion* 

EalnJor 300 ** 

Elec t ron energy 70 eV 

Scan tlar 1.0 « / k C . l n 

Macs In t e rv r i l 40 to ASO asu 

Source t e > p e r * r u r e 200'C 
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TABLE 2


SUMMARY OF GC/MS
QUANT 1TAT ION OF 

PAHS 

Naphthalene 
Blphenyl 
2-Ch lore naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenan th rene /Anthra rene' 
Fluoranthene 
Pyrene 
Chrysene 
Benzo(a )an thracene 
Ben io (b ) f luo ran thene 
B e n z o ( k ) f luoranthene 
Kenzo(a)pyrene 
Dibento(a,h)anthracene 
Benzo(g ,h , l )pe ry lene 
lndeno( l ,2 ,3 -cd )pyrene 

Surrogate Compounds 

d 3-Tr ichl or o benzene 
d jQ-Biphenyl 
d(,-Tetrachlorobiphenyl 
dij-Chrysene 

 C R I T E R I A FOR 

PAH REFERENCE 

Quant i ta t ive 
ion 

126 
15* 
162 
152 
154 
166 
176 
202 
202 
228 
228 
252 
25: 
252 
278 
2 7 f c 
2 7 f c 

165 
164 
298 
2^0 

THE IDENTIFICATION AND 
MATERIALS 

Internal RT Average^ 
standard* alnutes RF 

d8 9.8 1.38 
d8 13.5 0.654 

13.4 0.456 de 
14.6 1.05 d

dio
io 

15.2 0.592 
16.8 1.95 
19.8 0.890 
23 .4 0.814 

d
d
d
d
d

io
io
io
io
io 

24.0 0.685 
27.9 0.144 
27 .8 0.236 d

dio
io 30.9 0.043 

d ] Q 31.0 0.115 
31.7 0.094 d

dio
io 35.1 0.053 

35.0 0.047 d
dio
io 35.2 0.010 

d8 8.8 0.250 
d8 13.3 0.589 

24.9 0.064 
d
d!0
io 27.8 0.070 

•Response factors calculated relative to cost closely elutlng internal

dio~antnracene
• tandard, either dg-r.aphthalene or •


"Response factor of conpcnent calculated versus the appropriate Internal

•tandard according to the following equation:


RF •

IS W


where: RF • Response Factor

A - Area of the Quantitative lor. of Compound x

V_ • Quantity In Nanograms Eliciting This Area Response


- Area of the Quantitative Ion of the Internal Standard

» Quantity In Nanograns Eliciting the Area Response


The values ahovn here represent average component response factors.

cPhenanthrene and anthracene could not be differentiated under GC/MS

conditions employed here.
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AMBIENT MONITORING OF PAH


GC/MS analyses were Identical to those used for the PDF

cartridge samples in accordance with the operating conditions

provided in Tahlt 1. Results are again provided In ng/m-*

for each of 16 participate filter samples.


RESULTS Afv'D DISCUSSION


Ambient Monitoring Data Summary


A complete summary of PAH results for each of the 21

locations on each of 2 test days is provided In Table 3.

Concentrations are reported for 24 sets of PUF cartridges and

16 of 24 sets of partlculate filter samples. The remaining

8 filter samples as noted earlier did not undergo GC/MS

analyses. All results as shown are provided In units of

ng/m-^ and reflect field and method blank corrected values.


It is interesting to note the predominance of PAH

volatile 2-4 ring isomers on each of the PUF sorbent

cartridges and not on the corresponding particulate filter

samples. This particular trend is consistent with the

behavior of PAHs under high-volume air sampling noted by a

number of other investigators (15, 16, 18, 21, 23). The

virtual absence of PAHs on the particulate filters,

particularly the higher molecular weight species (MW 252 and

greater), Is due in part to limitations In sensitivity of the

analytical instrumentation and the likely lower levels of

these components present in the New Bedford atmosphere.


No apparent trends aside from the phenanthrene/anthracene

values noted for Site 9 on each of the test days are

apparent. At the present time no obvious source can be

offered for the elevated levels of these compounds. Their

appearance in both sets of collocated samplers confirms that

it Is environmental in origin and not an artifact of either

the sampling or analysis scheme.


Further comparison of cumulative 21 station

concentrations (averages) for selected PAHs on each of the

2 test days is illustrated in Figure 4. Aside from the

phenanthrene/anthracene values no marked differences as

evidenced by the overall range of values are apparent in

comparing the two daily data sets.
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AMBIENT MONITORING OF PAH 

1


jL
 '


FIGURE A. New Bedford ambient monitoring survey—comparison of

day 2 and day 3 average (21 stations) PAH concentrations.


Again, for comparison purposes some representative

summertime PAH data from selected U.S. and European rural and

urban locations are provided in Table A. As shown in

Figure A, the cumulative Day 2 and Day 3 data (for components

common to both Figure A and Table A) are comparable to

concentrations noted during summer months for other urban

locations.


Particulate/Sorbent (PUF) Distribution


The predominance of the more volatile 2-3 ring PAH on the

back-up sorbent cartridges as evidenced in Table 3 lends

further credibility to the use of polyurethane foam for the

collection of airborne PAHs. These data further corroborate

that glass fiber filters alone under actual high-volume air

sampling conditions do not provide an accurate assessment of

PAHB in ambient atmospheres.
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AMBIENT MONITORING OF PAH


The apparent Z distribution of selected PAH between the

filter and sorbent media as derived from Table 3 are shown in

Figure 5.


PUF PL

100 -i <95Z<


(801,

75 


5 50 


25 


FIL7E

v


FIGURE 5. Filter retained percentages of selected PAH

compounds - GCA and the University of South Carolina (USC).


(USC data from "Collection of Vapor-Phase Polycyclic Aromatic

Hydrocarbons in Ambient Air," C. Keller and T. Bidleman,

presented at September 1982 meeting of the Environmental

Chemistry Division, American Chemical Society, Kansas

City, Mo.).


Please note that owing to the absence of actual PAH on

the particulate filters that numerical X distribution data

cannot be provided. Actual data are unavailable owing to

limitations in the sensitivity of the analytical

instrumentation as applied to the particulate samples. As

shown, the distribution data are in good agreement with data

provided in the recent literature by Bidleman (16),

GroBJean (20), Yamasakl (23), Galasyn (21), Cautreels and

Cauwenberghe (18) and Thrane and Mlkalsen (15).


The latter researchers have in fact reported that on the

average only 5-62 of the total ambient PAHs is retained by the
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filter. Our findings certainly support these earlier

observations. It is our contention that the warmer summertime

ambient temperatures in evidence during this sampling progran

strongly favored transfer of the lower molecular weight PAHs

onto the PUF sorbent cartridge. The strong influence of

ambient temperatures as suggested by Bldleman (16) can account

for the predominance of the 2-4 ring PAHs on the sorbent

cartridge. Collection temperature is in fact the most

Important consideration in ambient air sampling under

high-volume conditions. PAH sampling conducted in the early

fall of 1976 (7-29 October) in Belgium by Cautreels and Van

Cauwenberghe (18) resulted in 2 filter retained values of 2.0%

for phenanthrene/anthracene, 21X for fluoranthene and 332 for

pyrene. The distribution values noted here again reflect the

strong influence of an average ambient temperature of 10.2°C

contrasted to an average 24°C recorded during the present

sampling program. These particular trends in fact make it

extremely difficult to ascertain the true state of airborne

polynuclear aromatic hydrocarbons (either vapor phase or

associated with airborne paniculate matter). This particular

phenomenon certainly complicates assessing the health Impacts

of ambient particulate containing PAHs.


Precision of Collocated Monitors


PAH results for each of four pairs of collocated monitors

are provided in Table 5. The overall precision of the

combined sampling and analysis scheme for each of nine

measured parameters expressed as an average X difference is

also provided. A graphic daily comparison of collocated

sampler data (ng/m^) for selected PAH is shown in Figure 6.


CONCLUSIONS 

• Air samplers containing both polyurethane foam 
cartridges and glass fiber filters provide a more 
accurate representation of ambient PAH levels than 
particulate filters alone. 

• Under actual high-volume (e.g., 400 m^) air 
sampling conditions the more volatile PAHs are 
predominantly (>95%) distributed on the PUF 
cartridge and not on the particulate filter. 

• The overall precision of four pairs of collocated 
monitors expressed as % difference ranged from 
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2C
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FIGURE b. Precision of collocated samples - comparison of

measured concentrations for selected PAH on each of 2 test

days.
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15-302 for nine PAH species commonly found In

ambient atmospheres.


Ambient PAH levels In the New Bedford area are

comparable to other U.S. and European urban

locations.


The collaborative sampling and analysis scheme lends

further credibility to the use of polyurethane foam

for the collection of airborne PAHs and further

corroborates that glass fiber filters alone under

high-volume air sampling conditions do not provide a

quantitative assessment of PAHs present In ambient

atmospheres.


RECOMMENDATIONS FOR FURTHER STUDY


Formal method validation activities including

retention/collection efficiency and breakthrough

studies for PAHs under actual high-volume air

sampling conditions using polyurethane foam.


Further definition of the precision and accuracy of

high-volume air samplers for the collection of

ambient PAH under both simulated laboratory and

actual sampling conditions.


Reevaluate the existing PAH ambient air data base

comprised of high volume sampler measurements using

particulate filters only.


Development of sampler design to preserve the

Integrity of ambient particulate catches in

high-volume air samplers. This will promote a more

realistic correlation of particulate related PAH

with potential inhalation health effects.
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